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A HINGE 

AND METHOD OF MOULDING A HINGE 

The present invention relates to a hinge comprising two moulded parts, 
5 which are pivotal relative to each, other, and to a method of moulding the 
same. 

A hinge is known hereto which comprises a first part that is moulded 
in a first mould, and a second part that is moulded in a second mould. After 
moulding, the parts are connected together to allow relative pivotal movement 
10 between the parts. Accurately moulding the two parts so that they fit together 
at an interface between the parts requires low tolerance levels during 
moulding and, as is well known in the art, low tolerance levels result in 
increased expense. Furthermore, it is difficult to fit the two parts together in 
such a way that predetermined factional force at the interface between the 
15 parts causes a controlled resistance to relative pivotal movement. 

An object of the invention is to provide an improved hinge and method 
of manufactaring the same. 

The present invention provides a hinge comprising a first part and a 
second part connected together during moulding to allow relative pivotal 
20 movement between the parts, wherein the second part is moulded over the 
first part after moulding of the first part to form an interface between the 
second part and the first part at which -said relative pivotal movement is 
allowed, and after moulding of the second part the second part shrinks in a 
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controlled manner to provide a predetermined frictional force at the interface 
between the first part and the second part in order to resist said relative pivotal 
movement. 

The present invention also provides a method of moulding a two part 
hinge comprising a first moulded part and a second moulded part connected 
together during moulding to allow relative pivotal movement between the 
parts, the method comprising: 

moulding the first part; 

moulding the second part over the first part after moulding of the first 
part to form an interface between the second part and the first part at which 
said relative pivotal movement is allowed; and 

after moulding of the second part, allowing the second part to shrink in 
a controlled manner to provide a predetermined frictional force at the interface 
between the first part and the second part in order to resist said relative pivotal 
movement. 

Other preferred aspects of the invention are defined in. the 
accompanying claims. 

In order that the present invention may be well understood, an 
embodiment thereof, will now be described, by way of example only, with 
reference to the accompanying drawings, in which: 

Figure 1 is a perspective view of a hinge; 

Figure 2 is a side view of the hinge shown in Figure 1; 
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Figure 3 is a cross-section of the hiBge taken along line IH-III in Figure 

Figure 4 is a cross-section of the hinge taken along line IV-IV; and 
Figure 5 is a perspective view of a hinge according to a currently 
5 preferred embodiment of the invention. 

Referring to the Figures 1 to 4, a hinge 10 is shown which comprises a 
first moulded part 12 and a second moulded part 14. The first part 12 and the 
second part 14 are connected together during moulding of the parts to allow 
relative pivotal movement between the parts. 

10 In the example shown, the first part 12 is a bearing part having a 

generally uniform solid cruciform central portion 16, respective lateral 
portions 18 and a central axis X. Extending radially from central portion 16 is 
a circumferential ridge 19 having an outer circumferential surface, which after 
moulding forms part of an interface 21 (shown in the drawings as a thick 

15 black line) between the first part 12 and the second part 14 at which relative 
pivotal movement is allowed. Lateral portions 18 each have a central hub 20 
defining a closed bore 22. Closed bore 22 is for engaging with a shaft (not 
shown) to fix the bearing member relative to the pivotal axis X and may be of 
any suitable shape, although as shown, the closed bore 22 is a D-shape. 

20 Lateral portions 18 have respective generally cylindrical hollow portions 24 
that are connected to central portion 16 by respective radially extending 
annular portions 25. The hollow portions 24, and radially extending portions 
have an annular surface which, when moulded, forms part of the interface 21 
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(shown in thick black lines) between the first part 12 and the second part 14. 
The hub 20 and the cylindrical portions 24 are connected by radially extending 
strengthening ribs 27. The hollow portions 24 have respective recesses 28 
which are spaced from the inner surface of the second part 14 after moulding. 
5 Recesses 28 extend over part of the circumferential extent of the hollow 
portions 24 (about 100° as shown) and form part of limiting means (described 
in greater detail below) for limiting the extent of relative pivotal movement 
between parts 12 and 14. Extending radially outwardly from recesses 28 are 
respective projections 30 which form part of detent means (also described in 
greater detail below) for resisting movement of the parts 12 and 14 away from 
a predetermined relative orientation. 

In the example shown, the second part 14 is a supporting part for 
supporting a member hinged about axis X. The supporting part is specifically 
adapted to support and be fixed to an armrest assembly in an automobile. 
Alternatively, the supporting part may support any suitable member to be 
hinged about an axis, for instance, a door or a compartment. One of the 
advantages of the example described is that the hinge is structurally stable and 
resists loading transverse to the axis, and therefore the hinge is particularly 
suitable for those applications where significant abuse loadings may be 
encountered. 

The supporting part in Figure 1 has a flanged portion 32 for supporting 
an armrest in an automobile. Three holes -34 are formed in the flanged portion 
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for receiving fastening elements for fastening the supporting part to other 
components of the armrest assembly. 

The second, or supporting, part 14 has three hollow generally 
cylindrical portions 36, 38 that are moulded over the first part 12 and which 
5 are connected to flange portion 32. The central hollow portion 36 has an inner 
circumferential surface, which is moulded over the outer circumferential 
surface of ridge 19 to form part of the interface 21 between the first part 12 
and the second part 14. Lateral cylindrical portions 38 are moulded over the 
annular surface of the lateral portions 18 also to form part of the interface 21. 
1 0 Lateral portions 38 are moulded with respective radially extending portions 40 
and respective cylindrical portions 42. The radially extending portions 40 co- 
operate with radially extending portions 25 of the first part 12 for preventing 
relative axial movement between the first part 12 and the second part 14. The 
cylindrical portions 42 have respective projections 44 that move within recess 
15 28 of the first part 12 to limit relative pivotal movement between two limits of 
travel at the ends of the recess, and which co-operate with projection 30 to 
form the detent means. In more detail, the projection 44 can ride over 
projection 30 by deformation of projections 30 and 44 during pivotal 
movement of tlie parts 12 and 14. Such deformation is achieved only with 
20 increased torque, which resists pivotal movement away from one limit of 
travel of the parts 12 and 14. The detent means resists relative movement of 
the parts out of a first relative orientation, which in the example shown, serves 
to resist movement of the armrest out of an upright orientation. 
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In the example show, the interface 21 is annular so that the 
predetermiiied fictional force resisting relative pivotal movement is constant 
over the extent of the pivotal movement. Alternatively, the interface can be of 
any suitable shape so that the predetermined fhctional force changes in a 
5 controlled manner over the extent of the pivotal movement. For instance, the 
interface could be elliptical so that more resistance to movement is provided 
towards one of the limits of travel. With such an elliptical form, as an outer 
part rotates around an inner part, the pressure increases between the parts at 
the interface. As the surface area remains constant, the normal force between 
10 the surfaces increases, thereby increasing frictional force. 

Moulding of the hinge will now be described. 

Plastics material is injected into a mould for the first part 12 and the 
first part is allowed to cool. The thermal properties of the plastics material are 
known and therefore shrinkage of the first part during the transition between a 

15 moulding temperature and a cooled temperature can be accurately determined. 
The first part 12 is introduced to a second mould for the second part 14 5 the 
first part 12 forming at least part of the mould for the second part 14. In this 
regard, the annular surfaces of the first part 12, which when moulded form the 
interface 21, form part of the mould for the second part 14. The plastics 

20 material selected for the first part 12 must be resistant to the heat of the hot 
plastics material of the second part 14 when it is injected over the first part 12. 

Plastics material is injected into the second mould so that the second 
part 14 is moulded over the first part 12 and the parts contact at each at the 
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interface 21. The plastics material for the second part 14 may be the same as 
the plastics material of the first part or a different material as required. The 
thermal behaviour of the second plastics material is known so that after 
moulding the amount of shrinkage of the second part 14 between a moulding 
5 temperature and an ambient temperature can be determined. The control of 
shrinkage allows control of the amount of tightening of the second part about 
the first part which in turn controls the amount of force normal to the interface 
21 and thereby the factional force which resists relative pivotal movement 
between the parts. 

10 The material of the second part 14 can be injected before the first part 

. 12 has completed shrinkage after moulding. Accordingly, the first part 12 
undergoes shrinkage during moulding of the second part 14. Therefore 
shrinkage of the first part 12 and the second part 14 control the force normal 
to the interface 21 and therefore two characteristics are controllable for 

15 determining the predetermined frictional force at the interface, allowing 
greater control of the moulding process. 

Frictional force at the interface 21 resists pivotal movement of the 
parts 12 and 14. The friction at the interface is determined by the coefficient 
of friction between the two parts at the interface and the force normal to the 

20 interface. 

The method of moulding the second part 14 about the first part 12 
allows a controlled or predetermined frictional force to be produced at the 
interface 21 between the two parts. In the prior art, as described above, 
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manufacturing tolerances have to be low to produce an assembly with 
appropriate factional force. The parts, according to the prior art, also have to 
be assembled together after moulding, and it is difficult to assemble the parts 
together after moulding to produce a predetermined frictional force. 
5 According to the present method of moulding a hinge, the parts are connected 
together during moulding and an appropriate frictional force produced without 
the requirement for low manufacturing tolerances. Accordingly, the present 
lunge can be made with less expense and greater operational reliability. 

As will be appreciated from the foregoing description, the two parts 12 
10 and 14 fit together so that there is a uniformly formed contact surface between 
the parts. Accordingly, there is no appreciable play between the parts after 
moulding which reduces any undesirable movement between the parts 
transverse to the axis X. The uniform contact surface therefore resists abuse 
loadings applied to the hinge transverse to, parallel with and about the axis. 
15 In a modification of the hinge and the method of moulding the hinge, 

the material of the second part is injected into a mould in which the first part 
forms a moulding surface. The moulding surface of the first part is deformed 
by the second part during moulding of the second part. In other words, the 
first part is deformed at the interface between the parts. When moulding is 
20 complete, the resilience of the first part causes it to engage with the second 
part, and to apply a resilient force normal thereto at the interface between the 
parts. Shrinkage of said second part is limited by the resilience of said first 
part, and the resilience of said first part and said second part at an equilibrium 
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condition after moulding is complete controls said predetermined factional 
force. This modified method provides an additional characteristic which can 
be varied to control the normal force at the interface between the parts and 
hence allow greater control of the factional force which resists relative pivotal 
5 movement between the parts at the interface. 

Figure 5 is a perspective view of a currently preferred embodiment of 
the invention. In Figure 5, a hinge 50 is shown which comprises a first 
moulded part 52 and a second moulded part 54. The first part 52 and the 
second part 54 are connected together during moulding of the parts to allow 
10 relative pivotal movement between the parts. The following description 
focuses on the differences between the hinge 50 and the hinge 10, discussion 
of similarities between the two embodiments being omitted for brevity. 

The first part 52 comprises a generally cylindrical central portion 56 
and respective lateral portions 58. In the first embodiment, the central portion 
15 16 of the first part 12 has a circumferential ridge 19 having a bearing surface 
forming part of the interface 21 between the first and the second parts 12,14. 
In the present embodiment, the central portion 56 does not form a bearing 
surface but instead forms part of a detent means. In more detail, a 
circumferential ridge 60 extends radially outwardly from the central portion 
20 56. Respective projections, or teeth, 66 extend radially outwardly from ridge 
60 and are spaced apart by about 90 degrees. 

Lateral portions 58 of the first part 52 form respective annular bearing 
surfaces, which form part of an interface 68 between parts 52 and 54. Lateral 
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portions 58 have respective end rims 70 for preventing relative axial 
movement between the parts 52 and 54. Respective closed bores 72 are 
formed in the lateral portions 58 which engage with a shaft (not shown) for 
preventing pivotal movement of part 52 relative to the shaft. As shown, 
5 closed bores 72 have a splined inner surface for engaging with a 
complimentary shaped shaft outer surface. 

At each lateral side of the second part 54, two hollow generally 
cylindrical portions 74 are moulded over respective annular bearing surfaces 
of the first part 52 so that a predetermined factional force is provided at the 

10 interface 6S between the first part 52 and the second part 54 in order to resist 
relative pivotal movement between the parts. 

The detent means of the two parts will now he described in greater 
detail. Part 54 has a pawl 76 with a recess 78 which is resiliently biased to 
engage with the teeth 66 of the ridge 60 to resist relative pivotal movement 

15 between the first part 52 and the second part 54. When the two parts are in a 
first relative orientation, the recess is engaged with a first tooth 66 and When 
the two parts are in a second relative orientation, the recess is engaged with a 
second tooth 66. If the hinge 50 forms part of an armrest assembly, the first 
relative orientation constitutes a horizontal position of the assembly and the 

20 second relative orientation constitutes a vertical position of the assembly. 
Relative pivotal movement between the parts is achieved when the torque 
applied to part 54 is sufficient to overcome the biasing force of the pawl 76 to 
allow an engaged tooth 66 to disengage from the recess 78. When a first 
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tooth has disengaged from the recess, relative pivotal movement between the 
parts 52 and 54 causes the pawl to travel along ridge 60 until the recess 
engages with the second tooth 66. The resilience of the pawl is selected so 
that no significant friction arises between pawl 76 and ridge 60 so that the 
5 resistance to relative pivotal movement between the parts 52,54 is determined 
by the fictional force at interface 68. 

The omission of a central bearing surface in hinge 50 facilitates the 
moulding process, since control of the fictional force at the interface 68 is 
determined by the two lateral portions only. The lateral portions 74 are equal 
10 in size, and surface area and therefore undergo the same shrinkage after 
moulding and apply the same normal force at the interface 68. 
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